






















































































































Figure 4- Volume of chat exports (in metric tones) 
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Source: National Bank of Ethiopia, Annual Report, 2003/04 

The increase in the volume of export (and hence production) of chat can be explained by 

the increase in its unit export va lue, defined as Birr per ki logram. As can be seen from 

figure-5(see below), the unit export value of chat has been steadi ly increasing, with mild 

fluctuations, since 1988. It reached the highest level in 2003. Although it started to 

decl ine after that the level it reached was higher than previous periods. 

Figu re 5 also ill ustrates the attraction to enter in to chat production. Beginning from 1988 

up to 2004 it can be seen that the unit export value of chat has been increasing refl ecting 

the incentives to produce more of khat. The increase could be demand led since the 

substant ial habit formation involving in the consumpt ion of chat. Moreover, the va lue and 

vo lume of chat has declined from 2000 to the end of 2002, as is shown in figure 3 and 

fi gure 4 respectively. This could be explained by the fall in the unit export value of chat as 

is shown in figure 5(see below). 
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Figure 5- Unit export value of chat (Birr/kg) 
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Source: National Bank of Ethiopia, Annual Report, 2003/04 

c) The contribution of chat to the government tax revenue 

Apart from generating fore ign exchange and creating employment opportun ity to the 

country, chat has been a good source of tax revenue to the government, particularly to the 

regional governments, 

Although, chat has been produced in Ethiopia for decades, there was no tax law or 

directive by the government in regard to the payment of tax , either on the sale or 

production of chat. It was onl y in 1987, fo r the first time, the government issued a 

proclamation no,30911987, wh ich was a "proclamation to provide for the payment of tax 

on the sa le of chat (see Negarit Gazette, 46th year, No, I 0), The proclamation had the 

objective of "levying tax on the sale of chat to generate addit ional revenue to finance 

various development activ ities," In the proclamation it was declared that: I) any person 

possess ing, carrying or otherwise handling chat for sale or destined for sa le shall be liable 
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to pay the tax determined under the proclamation; 2) the tax sha ll be charged, levied and 

co llected at the following rates: a) on the sale of chat irrespective of its destination or use 

at the rate of Birr.2.00 per kilogram; b) on the sale of chat destined for export at the rate of 

Birr 5.00 per kilogram, in addition to the rate fixed under 2 (a) above. 

Data over a long period of time and for all the regions cou ld not be fou nd to examine the 

importance of chat as source of tax income to the country. However, volu me of chat 

export data from the National Bank of Ethiopia are used to estimate tax revenue co llected 

from chat exp0l1. This is presented in tab le 4. 

Table 4· Tax income from chat export 
Value of tax 

from chat 
Quantity of khat ( in thousands of 

year (in metric tones)' Birr)"'''' 
1985 1380.00 9660.00 
1986 711 .00 4977.00 
1987 2931.00 20517.00 
1988 3363.00 23541 .00 
1989 537.00 3759.00 
1990 1816.00 12712.00 
1991 1816.00 12712.00 
1992 251 .00 1757.00 
1993 1936.40 13554.80 
1994 2808.48 19659.36 
1995 4073.27 28512.89 
1996 3698.29 25888.03 
1997 5031 .20 352 18.40 
1998 5980.93 41866.50 
1999 9702.07 679 14.47 
2000 15683.65 109785.53 
2001 11927.73 83494.08 
2002 9376.67 65636.66 
2003 6105.58 42739.07 
2004 13797.92 96585.41 

• Source. Nationa l Bank of Ethiopia , Annual Report, 2003/04 
"Own calculation{Quantity of chat x ( 5 +2)/kg) 
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Moreover, data on tax revenue from chat fo r the peri od 1988 E.C. to 1996 E.C ., fo r the 

Oromia reg ional government is ava ilab le and is presented in tab le 5. The description at 

regional level is also believed to give us a good estimate of the contr ibution of chat to tax 

revenue at nat ional level. We chose the Oromia region because it is one of the largest 

regions where chat is produced (see p.41 of the current study). 

As can be seen from table 5 and Figure 6 (see below) tax revenue from chat for Oromia 

region has been increasing continuously from 1988 ti ll 1996. Parti cular ly, it started to 

show a dramatic change starting from 1992 and reached a higher amount of Birr 147 

million in 1996. Although, it s li ghtly decreased in 1993 and 1994 as compared to 1992, it 

was sill a higher amount than in the initia l peri od of 1988. 

Table 5 also shows that share of chat tax on tota l tax revenue fo r the Oromia region. In 

1988 share of chat tax on total tax revenue was 27.19 %; it then showed a declin ing and 

rising trends, unti l it reached a higher level of28.8% than the in itia l period. 

The reason fo r the dramatic change in tax income from chat starting from 1992 could be 

the Orom ia region raised the tax rate from Birr 5.00 per kilogram to Birr 6.00 per 

kil ogram . 
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Table 5- tax revenue from chat of the Oromia Regional government ( in Millions of Birr) 

Year (Ethiopian income from tax total tax % of chat tax in 
calendar on chat revenue total tax revenue 

1988 72.235 265.643 27 .19 

1989 81.723 303.864 26.89 

1990 81.485 306 26.63 

1991 78.248 316.63 24.71 

1992 119.481 383.569 31. 15 

1993 118.875 393.431 30.21 

1994 111 .051 418.633 26 .53 

1995 125.949 444.472 28.34 

1996 147.617 512.498 28 .8 
Source: Oromia Finance and Economic Development Bureau 

Figure 6- tax revenue from chat for the Oromia Regional government (in millions of 
Birr) 
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Chapter IV - Supply response and input demand estimation for chat 
and food crops production in Ethiopia 

The current study aims at identifying and estimat ing the facto rs that affects the supply of 

chat. Particu larl y the analys is will include specifying a system of output supply and input 

demand, so as to estimate the own-price elasticity of chat and its cross-price elasticities 

with respect to coffee and food crops. 

It is expected that the own-price elasticity of chat to be positive; other non-price factors 

such as land are also expected to be major determinants of chat supply or production. On 

the other hand, the cross-price elasticity of chat is expected to be negative - indicating 

substi tutab ility of chat production with coffee and other food crops. 

4.1. Modeling framework 

As we have di scussed in the previous chapter there are alternative approaches to estimation 

of elasti cities of supply response are ava ilable both at the structural and reduced form 

levels. In the current study we fo llowed the direct estimat ion of system of out put supply 

and input demand as der ived from a profit function approach. This approach as com pared 

to the other approaches, particularl y the Nerl ovian models, is based on theoreti ca l 

specifications of supply response. Moreover, since it uses micro-leve l data it doesn't 

suffer from the aggregation problem, unlike most approaches which use time seri es 

analysis (see p.23 of the current study). 
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Under the direct estimation of supply response deri ved from a profit function approach, it 

is assumed that profit-max imizing behavior can be described by a profit-jimction- the so-

ca ll ed dual of the production function (Var ian, 1992; Walter et ai, 1998). Assuming that 

fanners choose combinations of the variab le inputs and outputs that wi ll maximize profit , 

the restr icted profit fu nct ion defi ned as the excess of tota l va lue of output over the costs of 

vari ab le inputs, can be expressed as (Abrara, 200 I; Sadoulet and de Janvry, 1995): 

Il(p, c) = Max" (p .q I q E T(c) ,c E C) .... .... .............................. (4.1.) 

where q is a vector of outputs (q , ~ 0) and inputs (q , < 0). P is a vector of output and 

input prices. c is a fixed or environmental factors (such as fixed land endowment. weather 
and government policies. captured by C) and T summarizes the state of the technology 
constrained by c. 

For the profit function to represent consistent profit-optimizing behavior, however, it 

shou ld sat isfy some theoretical restrictions: namely, homogeneity, symmetry, monotonicity 

and convexity (Varian, 1992). 

Thus us ing the derivat ive property (Hotteli ng lemma) to the above equation the output 

supply and in put demand functions are deri ved as fo llows (Walter et ai, 1998): 

all 
a
- =q, 

'P, 
and 

all 
= - q, .. .. . .. .. ........... .. ........ (4.2) 

ap, 

Where i and k represent output and input respectively. 

The minus sign (- q, ) comes from the fact that we are increas ing the price of an input- so 

profits must decrease. 
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4.2. Data and description of variables 

a. Data 

The data used for estimating the model come from the 5th round of the Ethiopian Rural 

Household Surveys (ERI-IS) conducted in 1999 by the department of Economics of Addis 

Ababa University, Institute of Development Research, Addi s Ababa University and Center 

for the Study of African economies, Oxford University. 

The survey was undertaken in the four largest regions (where we ll over two-th irds of the 

population lives), from which eighteen Weredas are randomly selected. It is be lieved that 

the survey to represent the diversity of farming systems in the country. The considerab le 

geograph ic di spersion of the sampled villages on the one hand, and large differences in 

access ibility to input and output markets on the other, means that, there are large va riations 

in prices faced by different households. This is an important feature of the data as such 

price variabi li ty is essential to est imate suppl y elasticit ies from cross-sect ional data. 

Moreover, other topics addressed in the survey include household characteristics, 

agricultural and li vestock information, food consumption, product ion, marketing etc. 

Data from onl y two regions, Oromia and South Nations, Nationalities and Peoples (SNNP) 

is used. These two regions produced 84.25% of the total chat produced in survey (1999). 

Smaller number of observations are used than those included in the original data due to the 

removal of observations with miss ing va lues for some of the vari ables included in the 

study. This resulted in a sample size of236 observat ions. 
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stud y. This resulted in a sample size of 236 observat ions. 
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b. Description of variables 

In the current study we cons idered a system of production with three crops (chat, coffee, 

and food crops), produced with two variable factors (labor & fertilizer use), and two fixed 

factors (land & animal power). 

Outputs (chat, coffee, teff, wheat and maize) are measured by the amount of harvested 

output in kilograms and their respecti ve prices are in Birr per kilograms. Quant ity and 

prices of teff, wheat and maize is aggregated and a si mple average is calcu lated to obta in 

quantity and price offood crops. The sign of d irect (own) price elastic ity of these outputs, 

is expected to be posit ive. Particularl y, the direct pr ice elasticities of chat and coffee are 

expected to be pos itive . This is in consistent with the usual view that the sup ply of cash 

crops, in contrast with food crops, is more responsive to price changes (Abebe, 1998; 

Luelseged and Dercon, 1994). 

Coffee is included in the system to represent the impact of other non-cash crops. A 

negat ive sign of cross- price elastic ity,E(qj I p) of khat with respect to coffee is expected 

which indicates fanners are reallocating resources into the production of chat in response 

to price increases. 

In addition to coffee we included the price of major food crops (teff, wheat, and maize) to 

represent the impact of competiti ve food crops. We hypothesized chat competes with 

these and other food crops for the scarce inputs that are ava ilab le to fa rmers. These three 

crops are se lected as major food crops because they are the most important gra ins in terms 

of consumption and constitute rough ly two-thi rds of calori c intake in Ethiopia (Centra l 
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Statistical Authority, 2003/04). Moreover, the data set we used for estimation also shows 

that these there crops constitute about 65% of the total grai ns produced in the survey year. 

A typical alternat ive food crop, particularly, in South of Ethiopi a, is enset (fal se banana). 

However we didn't include it as a compet ing crop, since as a cash crop it has lim itations. 

The market for it is confi ned to speci fi c groups and areas. We expect that the cross- price 

elastic ity of the major food crops with respect to the price of chat to be negative. Th is 

impl ies that as the price of chat increases the production/supply of these crops declines. 

Similarly, the cross pri ce elasticity of chat wi th respect to the price of food crops is 

expected to negative. 

Labor is incorporated as one of the major inputs. It is considered a vari ab le input in the 

model since we assumed it can be easily traded among farmers . It is defined as the number 

of person-days used in ploughing and harvesti ng. The wage-rate per person is calculated 

from the wage bi ll of hired labo r. Labor used in weeding is also given in the data, but we 

have not included it fo r we assumed that it is not traded (i.e. weed ing is carri ed out by 

women and children who rarely participate in off-farm emp loyment). We expect a 

negative sign of the own- price (wages) elasticity of demand for labo r. As wages increases 

farmers opportunity costs on-farm work increases so they are wi lling to wo rk off-farm by 

hi ri ng their labor. The cross-price elasticity of labor with respect to the price of crops is 

expected to be posit ive . The assumption here is that, as the price of a crop[s] increases in 

order to max imize profit farmers increase person-days [labor] used in harvest ing that 

crop[s]. 
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The second vari able input considered in our model is f ertilizer-use (daps & urea). The 

house holds in the data set also used local fert ili zers such as manure, but we have not 

included them. Thi s is mainly because such types of fe rtil izers are not tradab le as there are 

no markets where fa rmers can buy or se ll them. Quantity of fertilizer- use is measured in 

amount of kilograms appli ed for each crop under review and the price is Birr per kilogram. 

The expectati on is negative own-price elasti city fo r quant ity demand of ferti li zer- use, 

because as cost [input price) increases optimizing farmers reduces demand fo r that input 

and vice-versa. Moreover, similar to labor input, the cross-price elastic ity of fertilizer-use 

in put with respect to, particu larly, the price of food crop[s] is expected to be positive. 

Whereas, negligible cross-price elasticity of fertili zer-use in put with respect to the pr ice of 

chat is expected as farmers of khat rarely use fertili zers, especially Urea and Dap. 

Land and animal power are consiuered as fi xed inputs in our model. In Ethiop ia land is 

owned by the government (see The Constitution of the Federal Democrati c Republic of 

Eth iopia, 1995); hence, fa rmers can not se ll it or buy it in the market. Moreover these two 

inputs are usually considered as fixed since fu ll adjustment to the des ired allocation is not 

poss ib le in the short- run (Sadoulet and de Janvry, 1995). For our estimat ion purpose land 

is measured as harvested acreage of crops (in hectares). Animal power is measured by the 

number of an imals (cattl e) owned and used in agricu ltural activities. We expect a positive 

relationship between each of these two fixed inputs (land and animal power) and the 

quantity of crop[s] produced. In other words, as the quan tity of these inputs increases 

farmer 's output suppl y also increases and vise-versa. However, insignifi cant relationship 
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is expected between animal power and product ion of chat, as farmers of chat do not use 

an imals, especiall y for ploughing and harvesting. 

Other factors which are not explicitly considered in th is analysis, such as rainfall , access to 

credit etc. are inco rporated in the constant term. This doesn't mean, however, that they are 

not important factors. For instance, if we take ra in fa ll in the Eth iopian context, it has been 

a major factor affecting the agricu ltu ral sector of the country as whole and food production 

in particular. The on ly reason we didn ' t include these factors exp li citly in thi s study is 

that: first, because they are not observable clearly in the data set; second , we assumed that 

such factors are purely exogenous and do not affect farmer's optimal choice, particu larl y, 

in the short-run. 

Table 6 presents the basic quantity of output, quantity of input and price statistics for the 

households used in th is study. 

Table 6 Summary of Descriptive Statistics on quantity of Ou tput, Input and Prices 
standard 

Mean deviation 
Quantity of chat (kg) 62 .92 74 .85 

Quantity of coffee (kg) 111 .56 119.00 
Quantity of food crops(teff, 
wheat and maize) (kg) 594.60 419.31 

Quantity of fert il izers(kg) 30.98 19.46 

La bor(person days) 27.27 10.66 

Price of chat (Birr/kg) 4.07 3.73 

Price of coffee (Birr/kg) 2.94 5.04 
Price of food crops(teff, 
wheat &maize) (Birr/kg) 1.64 0.23 

Price of fert il izers (Birr/kg) 3.02 2.70 

Wage rate 5.57 3.09 

Land (hectares) 1.47 0.97 

Animal Power (numbers) 3.66 2.57 
Source: Eth iopian Rural Household Survey (Round fi ve), 1999. 
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4.3. Estimation procedure 

We have discussed in the previous chapter that, any Profit jill1ction that sati sfies the 

restri ctions imposed by theory (namely, linear homogeneity in pr ices, increasing in output 

prices, decreas ing in input prices and increasing in fixed inputs) can be used to study the 

production behavio r of firms (Varian et ai, 1992). In empirical research the two widely 

used fl ex ible functions to derive systems of output supply and inpu t demand are the 

normalized quadratic and the normalized Translog profit functions (Abrar, 200 I). 

These funct ions are obtained by expanding any general profit function, Jr(p) in a second -

order Taylor series at some arb itrary point Po (a mathematical detail of th is funct ional 

form is presented in Annex I). This allows one to choose a function as an ap proximation 

to any more complex function (Ch iang, 1985; Green, 2000). These funct ional forms has 

been widely used in the literatu re to obta in a coherent set of prod uct supply and input 

demand relat ionships in various developing countries (e.g., Abrar, 200 I; Shumay, 1983; 

Walter et ai, 1998). 

The normalized quadratic profi t function is given as follows (Abrara, 200 I; Walter et ai , 

1998): 

i,j i ,lIl 

Where ,i,j = I ... , n - I,with ,au = a p 

p ; = is the vector of price of outputs (coffee, food crops) and inputs (fertilizers and 

labOl) normalized by the price of khat, 

Jr' = is the normalized profit by the price of chat, 

em = is quantity offixed inputs (land and animal pOHlel) 
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The system of output supply and factor demand is then derived by app lication of Hoteli ng 

Lemma to the above function (3.1) and is wri tten as follows (Sadoulet and de Janvry, 

1995): 

q; = 0 ; + Ioup ; + IO;mCm, ......... .. .. ... .. .............................. .. (4.4) 
j 11/ 

......... . ........ .. ......... .. .. ..... (4.5.) 

Where, q i = represents positive valuesfor products (coffee andfood crops) and negative 

values for variable factors (fertilizers and labol) , 

p ~ = their prices relative to the price of chat, 

C m = represents the fixed factors (land and animal powel). 

q" = supply for chat, whose price served as a numeraire 

Thus the system of output supply and factor demand model is consists of equat ions (4.4) 

and (4.5). To obtain maxim um efficiency, the profit function (4.3.), the system of output 

suppl y and facto r demand model (4.4and 4.5) are jointly estimated (Abrar, 200 1). 

Estimation is done using Seemingly Unrelated Regression (SUR) method. SUR is 

preferred because this method estimates the parameters of the system accounting for 

heteroskedasticity and contemporaneous correlation across equations. Moreover, it allows 

for cross-equation restri ctions on parameters (Green, 2000; Walter et ai , 1998). 

Finall y, using the average (mean) va lue observed in the sample the own- price, cross-price 

elasticit ies of supply of products and factor demand is ca lcu lated as follows (Sadou let and 

de Janvry, 1995): 
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E(q, / Pj ) = (aij P~ )(l / q,) 

E(q, / w) = - [2::>lj Pj / w](l / q,) = - 'L,E(q, / Pj ),and 
j j 

E(q, / cm) = a ik Cm / q,. . . .. . .... .. . . .. .. .... (4.6.) 

The estimation is done using E-views software. The results of the econometric exercise 

are discussed in the next sect ion. 

4.4. Estimation Results 

We derived the system (equations) of output supply and input demand from the normalized 

quadratic profit function and thi s is presented in table 7. 

Table 7 estimated system of out put supply and input demand from the normalized 
quadratic profit function (NB values/or parameters are presented in fable 8) 

Q Ie = a , + a 8 " PI) p , + a 14 "PC/PK + a 15 "WfPK + a 16 " PF/PK+ a '0 "LAND + a 21 "Z 

QC= a 3 +a 9 "PC/PK + a, ; PI' I p , +a" "WfPK + a ,s"PF/PK + a " "LAND + a 23 "Z 

L =a 4 +a 10 "W/PK +a 15 P fe / p , +a " "PC/PK + a '9 "PF/PK + a 24 "LAND + a 25 "Z 

QF=a 5 +a" "PF/PK + a ,, " PI' / p , +a ' 8 "PC/PK +a '9 "W/PK + a ,. "LAND +a 27 "Z 

QK= a , + a 6 (LAND) - a J (Z ) - a,/ 2(PI,1 p , )' - a 9 /2(p,.1 p , )' - a, o/2(w/ p , )'+ 

a ,,/2(PI I p ,)'+ a ,,/2(LAND)'- a 13 /2(*Z)2 + a 14 (PI) p , )( p ,/ p , )+ a 15 (p j<.1 p , )(w/ p , ) + a 16 

(PI,! p , )(PI/ p , )-a ,, (p ) p , )(w/ p ,) + a ,, (p,/ P, )(PI/ p , )-a '9 (w/ Pk )(Pj/ p , ) + 

a 28 ( * LAN D)(*Z) 
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Where, 

Q fc : is the supply function for food crops (teff, wheat and maize) quantity demand, 

QC : is the supply function for coffee, 
L the demand function for labor, 
QF the demand function for fertilizers (dap and urea), 
QK The supplies function for chat. 

Pie : Price of food crops 

P e : Price of coffee 

w: wage 

PI : Price of fertilizers 

P k : Price of chat 

Z : animal power 

Estimation of the parameters of the model presented in table 8 is made, first, uS1l1g 

ordinary least squares, We then tested for group- wise heteroskedasticity. Based on the 

ord inary least square (OLS) results, the Lagrange mult iplier (LM) test equals 46.73. The 

critical value from the chi-squared distribution is 9.49; so on the basis of LM test we reject 

the null hypothesis of homescedastic ity. 

For testing the hypothesis that there is no correlation across the equations, a likelihood 

ratio test ( AUI ) is constructed using the OLS results. Based on the iterated full 

information maximum likelihood estimates, ALII is found to be 89.55. The critical va lue 

from the chi-squared table is 23.2 1, so we conclude that the di sturbances of the equations 

are also correlated. 

We proceed to re estimate the regress ion allowing for heteroskedasticity and correlation of 

the di sturbances across the equations. Seemingly Unre lated Regression (SUR) method is 

used to estimate parameters of the system. To obtain maximum efficiency the profit 

function is also included in estimation. SUR is preferred, because this method estimates 
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the parameters of the system accounting for heteroskedasticity and contemporaneous 

correlation across equations. Moreover, it allows for cross-equation restri ctions on 

parameters. Regress ion results obtained from SUR are presented in tab le 8. 

In terms of the signi ficant parameters (see table 9), the coeffic ients of the single term of the 

normali zed food crops price (a , ), coffee price (a.) , all the coefficients of 

land(a,o, a2" a,6 ), expect a24 and the coeffici ents of animal power (a ll and a,, ) are 

signifi cant. The coeffi cients of the normali zed wage (a 10 ) and fert ilizer price (all) are 

significant. 

Moreover, we checked if the normali zed quadrati c profit function is consistent with the 

theoretical restri ct ions, as di scussed in the previous sections. Results (see table 8) show 

that the normalized quadratic is consistent with the theoretical restrictions. Th is is 

because: first , the normal ized quadrat ic profi t funct ion (NQ) is increasing in output prices, 

as the fi rst derivative with respect to the normali zed prices of food crops and coffee are 

positive (see for the positive sign of the coefficients, a , and aJ ) . In additi on to thi s, the 

NQ function is convex in output price as the second deri vative with respect to the 

normalized prices of food crops and coffee are positive ( see fo r the positive sign of the 

coefficients, a 8 and a.). Second, the NQ function is decreasing in input (labor and 

fert ili zer) prices because the first deri vati ve (a , and a, ) is negative and convex, because 

the second derivative (a 10 and all) is positive. Third, it is increas ing and concave in fixed 

inputs because both the first deri vatives with respect to land and an imal power (a 6 and a, ) 

are positive and the second derivat ive (a 12 and aIJ) negative. 
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Table 8- No rmalized Quadratic Function(NQ) Est im ation 
Esti mation Method: Seemi ngly Unrelated Regression 
Parameters Coefficients Std. Error t-Statistic 

76.66 54.94855 1.395177 
a l 

2.78 1.32479 " 2. 100005 
a 2 

5.53 2.5000 '*2.21960 
a 3 

-14.90 5.039199 *'-2.957655 
, 4 • 

-31.23 9.639707 ' -3.240211 
a 5 

86.09 47.56353 1.81000 
a 6 

1.49 0.87880 1.670 
a 7 

102.06 512272 ** 1.9923 
a 8 

6.61 3.147619 ' 2.1000 
a 9 

0.15 0.710845 *" 1.8042 
a lo 

1.24 2.302389 **2.295 
a ll 

-10.64 5.3985 19 -1.970000 
a ll 

-0.58 0.275801 -2.10000 
a l3 

-5.05 18.12098 -0.278637 
a 14 

-3.62 4.641189 -0.7809 17 
a " 

-7.91 10.74650 -0.735852 
a " 

0.60 1.554010 0.389286 
a 17 

-0.40 2.613489 -0.154716 
a 18 

0.75 0.769958 0.973699 
a 19 

10.45 80.76048 *' 1.9900 
a 20 

132.62 22.62031 ' 5.862739 
a 21 

23.94 23.87087 *2.1001 
a 22 

9.75 7.576690 1.286584 
a 23 

1.03 3.074267 0.334122 
a 24 

1.19 0.787908 *'2.331 
a " 

6. 12 4.590319 ** 1.9700 
a 26 

0.012 1.665426 0.007465 
a 27 

- 13.80 8.251862 - 1.672886 
a " 
R' = 69, 
'SlgDlficant at 1 %, **SlgDlficant at 5% and *"'slgDlficant at 10% 
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4.5. Elasticities and policy implications 

The elasti ci ti es esti mated at mean val ues of prices and quanti ties are presented in tab le 9 

and are di scussed below: 

Table- 9 Estimated Output Supply and Input Demand elasticities I 
Elasticities of output supply and input demand 

food 
: 

Elasticity with respect to crops coftee chat labor fert il izers 

Crop prices: 

food crops (teft, wheat, maize) 0. 07 -0.03 -0. 58 -0.05 -0 .10 

coftee -0.01 0.04 -0.01 0.02 -0 01 

chat -0.05 0. 07 -0.53 0.74 -0 .11 

Factor prices 

Wages -0 01 0.01 0.01 0.75 0.03 

fert ilizer -001 -0.002 0.05 0.02 ·003 

Fixed factors 

Land (area cultivated) 0.03 0.32 2.30 0.06 0. 29 

animal power (in numbers) 0.82 0.32 0.19 0.16 0.01 

a. Elasticites of output (food crops, chat and coffee) Supply 

The own price elasticity of food crops (0.07) has the expected sign, although it is low. The 

result indicates (a lthough mi ldly) that farmers are price responsive. This is consistent with 

the usual view that the supply of a subsistence crop[s] with a relative ly small market 

surplus is not that much responsive. The own price elastici ty of both chat and coffee is -

0.53 and 0.04 respecti ve ly. Although the own pri ce elasti city of coffee is very low it has 

the expected sign; whereas, the supply elasticity of chat with respect to its pri ce has the 

wron g sign. The latter result could be due to: (i) even if the price of chat decreases fa rmers 
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still respond by increasing their supply so as to sati sfy their revenue farget, (ii) as chat is a 

perenn ial crop and ones fanners invest in it they could not respond immediately by shift ing 

away their resources, (i ii) ones chat starts to give harvest its volumes stead ily increase over 

a l1 8 -10 years period and even cannot be stored since it is a perishable crop , thus even ifits 

price declines farm ers wo uld sti ll supply more. 

The supp ly elastic ity of food crops with respect to coffee and chat price is -0.0 I and -0.05 

respectively. On the other hand, the supp ly elasticity of chat with respect to the price of 

food crops and coffee is -0.58 and -0.0 I . These results indicate that there is a substitution 

effect between food crops and cash crops (chat & coffee) and vice versa, i. e. between chat 

and food crops. Thus fa rmers who were producing food crops and coffee are shifting their 

resources in to the production of chat. Furthermore, there is no evidence that output of 

coffee wo uld increase relatively hi gher than the reduction in the price of food crops. Th is 

can be seen from the low level of supp ly elasticity of coffee with respect to the price of 

food (-0.03). 

The responsiveness of outpu t of food crops with respect to both wages and fertili zer price 

(-0.0 I) has the expected sign , although it is negligib le. Abrar (200 I) has al so fou nd simi lar 

result of -0.002. The insign ificance of food crops elasticity with respect to the price of 

fe rti li zer could be due to the inab ili ty of fanners to acquire felt ili zer credits at the ri ght 

t ime or at compet iti ve prices . The low leve l of productiv ity of labor is ev ident from th e 

low elasticity of food crops with respect to wage rate. Finall y, we can see from the 

est imation result that output of food crops responds to animal power (0.82); relati ve ly 

hi gher than with respect to area of cult ivated land (0.03). The hi gh suppl y e lastic ity of 

- 68 -



food crops with respect to animal power (measured as number of cattle) is as expected, as 

cattle in rural Ethiopia are major means of ploughing, harvesting and transporting 

marketable outputs. 

The responsiveness of chat suppl y with respect to land is found to be hi gh (2 .30) and low 

with respect to animal power (0. 19) . The latter could be due to low level use of anima ls in 

the production of chat. The elasticity of kh at suppl y with respect to wage rate, which is 

0.0 I, has a wrong sign. The expectation is a negative s ign, wh ich implies, for instance as 

the wage rate decreases supp ly of chat increases. The unexpected result could be, --
therefore, due to the fact that ones chat is p lanted it requires a minimal amount of labor 

input for harvest ing and usuall y thi s is done by child and women labo r, which are not 

usually traded. Fina ll y, co ffee suppl y is more responsive to non-price facto rs (land and 

ani mal power, with 0.32 elastic ity for each), in contrast to wage rate and fert ili zer price. 

b. Elasticities of Input (Labor and Fertilizer) Demand 

Labor has the wrong sign of own price elasticity (0.75). Demand of labor is more 

respons ive wi th respect to , particularl y, chat price (0.74). Th is result indicates that farmers 

reallocate their labor resource into the production of chat as the pri ce of the latter increases. 

On the other hand, demand for labor is not that much responsive to the increase in the price 

of coffee, although it is more than with respect to the price of food crops. 
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Own price elasticity of fe rtili zer (-0.03) is low, suggesting that fert ili zer prices wo uld have -
to decrease substantially to increase the low level of fertili zer use in rural Ethiopia. 

Fertilizer demand is not also respons ive to crop prices (-0. 10,-0.0 I, -0.1 I) and has wrong -
signs; contrary to the usual view that the quantity demand of inputs increase as output 

pri ce decreases and vice versa. l!!.e reason fo r the inelastic demand of ferti li zer use with 

respect to the price of chat and coffee, cou ld be that farmers rarely use fert ilizers (urea and 

dap) in the production of coffee and chat. The data used fo r the estimation purpose also -
confirms this. The negative sign of the elastic ity of demand offertili zer-use with respect to ..--

the price food crops on one hand , and the expected sign of own price elasticity of fert ilizer 

demand (-0.03) on the other suggests that more favorable fert ili zer price would be more 

effective in encouraging increased use of fert ili zer than would increase in output prices. 

Thus the appropriate pol icy focus is on input markets rather than ou tput prices. Finall y, -
fertili zer demand appears more responsive to land (area cultivated). This result indicates 

that land is not a severe a constra int for fe rtili zer demand as it is, for instance, for labor 

(0.29 and 0.06 respectively) . 

In sum, the above results ind icate that : first, one of the reasons, fo r fa rmers to rea llocate 

their resources away from the production of food crops and in to the production of chat is, 

in response to the decrease in the pr ice of food crops. In other words, it is not due to the 

increase in the pr ice of chat that fanners are producing more of chat and less of food crops 

(and coffee); rather it is due to the un-competitive price of food and coffee price. The un-

competitive price of food crops could be either due to usual view that income elasticity of 
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food crops is usuall y very low or food-aid from abroad has been competing more with food 

crops than chat. Th is suggests that in order to encourage fa rmers to in crease suppl y of 

food crops [which is th e objective of the government] more favorab le food crops prices 

would be e ffective. The appropri ate po li cy focus is thus on food crops markets rather than 

chat markets. Second, results indicate that output of food crops (teff, mai ze and wheat) is 

more responsive to non-price factors. Particularl y, the most important fi xed input (land 

v is-a-vis an imal power) in terms of output of food crops response is an imal power. 

Therefore, the policy implication is that in order to encourage farmers to produce more of 

food crops, price policies should be accompan ied with non- price policies. 
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Chapter V Summary and Conclusions 

The present study has two broad objectives. The firs t objective is to descri be the role of 

chat in the Ethiopian economy. Data used for th is pu rpose was obta ined from vari ous 

sources, such as the National Bank of Ethiopia, Ethiopian Rural Household Survey, 

Ethiopian Central Stati sti cs Authority and Oromia Finance and Development Bureau. 

Primary data obtained by informal interviews were also used. Thus, using graphs and 

tables we described the economic contrib ution of chat at macro level, i.e. as a source of 

foreign exchange suppl y, tax revenue and employment. 

.!3:.esul ts indicate that area under chat culti vat ion which was 96,066 hectare in 2001102 has 

increased to I 11 ,578 hectare or increased by 16. 15 percent in 2003/04. Chat production 

has also increased fro m 796,520 qu intals in 200 1/02 to 933,39R quintals 0 1' by 

17. 18percent in 2003/04. The export share of chat was about 16%,20%,19%, 18%,21% .,.. 

and 25% in 1998/99, 1999/00, 2000/0 I, 200 1,02, 2002/03 and 2003/04 respecti ve ly. This 
~ 

share is next to coffee, which its share was 75%, 70%, 57%, 60%, 60% and 63% 

respectively for similar periods. E1oreover, tax revenue from chat fo r the Oromia region 

reached a higher amount of Bi rr 147 million or 28.8% of the total tax revenue in 1996E.C. 

£i nally, the chat sector is found to a good source of employment (income) both fo r the 

farmers and urban dwe llers. 

The second objective of th is study is to est imate the factors (parameters), both economic 

and non-economic, that affect the decision of chat producers; measuring its own-pr ice 

supply elasticity ; estimat ing its cross-pri ce elasticities so as to exam ine its re lationsh ip 
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with other food and coffee. The study has presented resul ts based on a profi t-funct ion 

analysis, an approach fi rml y rooted in neoclassical production theory. A mul tiple equation 

regress ion analys is is employed to deri ve system of output supply and inpu t demand from 

a normali zed quadratic profi t function. Secondary data co llected in 1999 by the Eth iopian 

Rura l Household Survey is used. Regression results are used to estimate elasticities of 

output supply and inpu t demand . Results obtained and their policy implications are 

summarized in the following paragraphs. 

The supply elasticity of food crops (teff, maize & wheat) with respect to both coffee and 

chat price is -0.0 I and -0.05 respective ly. The resu lt im plies that, although it is low, 

farmers respond by decreas ing supply of food crops as the price of coffee or chat increases. 

On the other hand , the supply elasticity of chat with respect to the price of food crops and 

coffee is -0.58 and -0.0 I. Estimation resu lts indicate that the own price elasticity of food 

crops (0.07), although it has the expected sign, is low. The own price elastic ity of both chat 

and coffee is -0.53 and 0.04 respect ive ly. Although the own price elasticity of coffee is low 

it has the expected sign; whereas, the own pri ce elasti city of chat has the wrong sign. 

Based on these results it can be concluded that farmers are rea llocating their resources in to -
the production chat not in response to the increase in the price of chat. .!ather, they shi ft 

away from the production of food crops and coffee into the prod uction of chat when the 

prices of the fo nner decreases. In order to encourage farmers not to invest in chat 

production more favo rable food crops prices would be more effecti ve. Therefo re, the 

appropriate poli cy focus is on output (food crops) markets rather than chat markets. 
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The responsiveness of outp ut of food crops w ith respect to both wages and fe rtili zer pri ce 

(-0 .01 ), is neglig ible, al though it has the ex pected sign. Results a lso ind icate that output of 

food crops responds more to non- price factors. The most im portant non-price facto r is 

animal power. 

Thus, the policy implication is that in order to induce farmers to produce more of food 

crops (and less of chat) pri ce po li c ies alone coul d not bring the des ired outcome. Rath er, 

pri ce po lic ies shoul d be accompani ed by non-pri ce po lices . 

fi na ll y, chat is c learl y an important cash crop in Eth iopia, well-known for its fore ign 

curren cy earnings.1Ionetheless, it is litt le understood and given no development and 

research attent ion. JYl il lions of peop le both in Ethi op ia and other countries are making a 

liv ing from the crop. k1evertheless, it is mostl y v iewed as a sociall y undesirable "drug 

plant". pifferent governmental bod ies have attempted to impose restrictions against the 

crop at d ifferent t imes cons idering it socia lly undesirab le, apparently because the econom ic 

role of the cro p is not we ll un derstood. 

It is recommended that the economic benefits and costs of chat shoul d th en be considered 

aga inst an understanding of the negative physica l and socia l effects of chat use/abuse 

before considerin g poss ible strateg ies to ass ist chat growing communities through the 

substituti on of al te rnati ve crops, such as coffee and or food crops. Qnl y through a balanced 

analys is, tak ing into cons ideratio n a ll factors (eco nomic, social, cul tural and 

environ mental), the cul tivatio n and use o f chat can be understood Jl1 a proper context. 
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Therefore, further research is needed in order to im prove the bas is fo r making all rounded 

poli cy decision. 

Furthermore, the model presented in thi s stud y represents an ex treme simplification of the 

complex micro level decis ion framework, which ignores such im portant features as ri sk 

aversion, imperfect markets, incomplete information, dynamic adjustments, and sequential 

decision making. Another point of attention, particularl y relevant for chat production, 

refers to the difficul ty of modeling long-term response. Since chat is a perennial crop the 

most substantial prod uction effect fo llowing a price increase is expected to take place onl y 

after a few years, when newly planted tress become productive. Further research, which 

considers these issues, is needed in order to improve the basis for making (long-term) 

policy decisions. 
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ANNEX (1) 

Taylor expans ion 

The Taylor expansion gives an approx imation of a funct ion f(x) at some arbitrary 

pointxo ' It is written : 

f(x) = f(xo) + /(xo) (x-xo) + f "(xo)/2 (x - xo) + ... .. 

The first-order approximation takes the first two terms and is a linier function: 

f(x)=a+bx . 

The second- order approximation, which takes the first three terms, is a second degree 

polynomia l: f (x) =a + bx+cx' . This a ll ows one to consider the choice of a linear or 

quadratic function as an approximation to any mo re complex function. 

A useful form of Taylor expansion uses the logari thmic transfo rmat ion to arrive at 

elasticities rather than marginal changes. 
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